Pelagibacterium lentulum sp. nov., a marine bacterium from the culture broth of Picochlorum sp. 122 
The genus Pelagibacterium was established by Xu et al. [1] with two species, Pelagibacterim halotolerans and Pelagibacterium luteolum. Subsequently, two other species, 'Pelagibacterium nitratireducens' [2] and 'Pelagibacterium lixinzhangensis' [3] were effectively published in this genus. The major respiratory quinone for bacteria in the genus Pelagibacterium is Q-10, the major polar lipids are phosphatidylglycerol, diphosphatidylglycerol and glycolipids, and the major cellular fatty acids are C 19 : 0 cyclo !8c, C 18 : 1 !7c/ !6c and C 16 : 0 [1] . Recently, a new isolate of the genus Pelagibacterium, designed strain B2 T , was isolated from a marine microalga culture broth, and could tolerate a much higher growth temperature than other members of the genus. This study aimed to determine the exact taxonomic position of strain B2
T .
Picochlorum sp.122 was isolated from Indian Ocean surface seawater, and was cultured in f/2 media [4] in the laboratory. Strain B2 T was isolated from liquid subcultures of Picochlorum sp.122 according to the method of Wang et al. [5] . The isolation medium was pyruvate-enhanced GYP (glycerol 3 ml, yeast extract 1 g, tryptone 2 g, pyruvate 0.3 g, agar powder 18 g, aged seawater 1 litre, pH 8.0, 121 C autoclaving for 15 min). Strain B2
T was isolated after 15 days of incubation at 25 C, and was purified by streaking on pyruvate-enhanced GYP plates three times. Biomass for following studies was obtained from butyrate (0.3 %, w/v) enhanced marine R2A (BD) media (BMR2A) except where indicated. Bacterial stocks were stored at À70 C in sterile aged seawater supplemented with 20 % (v/v) glycerol. P. halotolerans CGMCC 1.7962 T and P. luteolum CGMCC 1.10267 T were obtained from the China General Microbiological Culture Collection Center (CGMCC) for reference.
The 16S rRNA gene of strain B2
T was obtained by using PCR amplification with the universal primers 27F and 1492R [6] . Determination of 16S rRNA gene sequence similarities was performed in the EzTaxon-e server [7] . Alignment of 16S rRNA gene sequences was performed using the SINA software package [8] in the SILVA rRNA database. Phylogenetic trees were reconstructed using the maximumlikelihood [9] , neighbour-joining [10] and maximumparsimony [11] algorithms in the software package MEGA version 6.0 [12] . Phylogenetic distance matrices were estimated by the Kimura two-parameter model [13] . The topology of the phylogenetic tree was evaluated by using the bootstrap resampling method of Felsenstein [14] with 1000 replicates.
A nearly complete 16S rRNA gene sequence (1449 nt) of strain B2
T was obtained and deposited in GenBank under accession number KX989461. Results of the 16S rRNA gene sequence global alignment in the Eztaxon database demonstrated that strain B2
T shared highest similarity with P. halotolerans CGMCC 1.7962 T (96.80 %), followed by P. luteolum CGMCC 1.10267 T (95.74 %). The phylogenetic tree reconstructed by the maximum-likelihood algorithm indicated that strain B2
T formed a distinct lineage in the genus Pelagibacterium (Fig. 1) . Similar tree topologies were also obtained with the neighbour-joining and maximumparsimony algorithms (Figs S1 and S2, available in the online Supplementary Material).
Cellular morphology and size were determined by using transmission electron microscopy (Hitachi TEM System-H7650). Cell mobility was tested by using an optical microscope (Olympus BX53) and the hanging drop technique [15] . The Gram reaction was determined as described by Gerhardt et al. [16] with cells grown on BMR2A plates. Catalase activity and H 2 S production were tested by following the standard procedures compiled by Tindall et al. [17] . Catalase activity was determined by observing bubble production in a 3 % (v/v) hydrogen peroxide solution. Ferric ammonium citrate (0.025 %, w/v) was used in H 2 S detection. Oxidase activity was determined by using oxidase test strips (Huankai). NaCl requirement and tolerance were tested at 33 C for 4 days in liquid butyrate (0. C. The ability to form endospores and hydrolysis of starch, casein, chitin, gelatin and Tweens 20, 40 and 80 were tested as described by Dong and Cai [18] . Carbohydrate metabolism was tested using the API 20NE system (bioM erieux) and Biolog GEN III MicroPlate according to the manufacturers' protocols except that cells were suspended in sterile aged natural seawater. Enzyme activities and acid production from carbohydrates were determined using the API ZYM and API 50CH systems (bioM erieux) according to the manufacturer's protocols. Susceptibility to antibiotics was determined using filter discs on marine agar 2216; the following antibiotics (µg per disc, unless indicated) were tested: chloramphenicol (10), erythromycin (10), kanamycin (30), penicillin (10 U), polymyxin B (300 U), streptomycin (10), tetracycline (30), neomycin (30), fosfomycin (30), gentamycin (30) and vancomycin (30).
Cell of strain B2
T were Gram-stain-negative rods (Fig. S3 ), motile by a single polar flagellum. Strain B2
T had the lowest NaCl tolerance ability among the effectively published species of the genus Pelagibacterium, but it had the highest growth temperature (Table 1) . Anaerobic growth on BMR2A plates was observed. The strain was susceptible to (µg per disc unless otherwise stated) penicillin (10 U), erythromycin (10), tetracycline (30) and neomycin (30), but not to chloramphenicol (10) T and the reference strain are listed in Table 1 and in the species description.
Biomass of strain B2
T and reference strains for cellular fatty acid analysis was acquired from the third quadrant of the quadrant streaked from marine agar 2216 (BD) plates. Cellular fatty acid composition was analysed by GC (Agilent G6890N) and identified by using the Sherlock Microbial Identification System (Version 6.0) according to the manufacturer's instructions. Biomass for the analyses of quinones and DNA extraction was obtained from liquid BMR2A. Respiratory quinones were extracted as described by Collins [19] and analysed using reversed-phase HPLC [20] . The isoprenoid quinones were eluted by a mixture of methanol/2-propanol (2 : 1, v/v) using a flow rate of 1 ml min À1 at room temperature and detected by UV absorbance at 270 nm. Biomass for the analyses of polar lipids was harvested from marine broth 2216 (BD). Polar lipids were extracted as described by Kamekura [21] , and identified by spraying with ethanolic molybdophosphoric acid, molybdenum blue, ninhydrin and a-naphthol after two-dimensional TLC [22] .
The G+C content of the genomic DNA was determined by using the HPLC method [23] .
The cellular fatty acid profile of strain B2 T (Table S1 ) was very similar to those of P. halotolerans CGMCC 1.7962 T and P. luteolum CGMCC 1.10267 T , which contained C 18 : 1 !7c/!6c, C 19 : 0 cyclo !8c and C 16 : 0 as the predominant fatty acids. There were only minor differences in the fatty acid components. The genomic DNA G+C content was 58.6 mol%. The polar lipids of strain B2 T were diphosphatidylglycerol, phosphatidylglycerol, two unidentified glycolipids and seven unidentified lipids (Fig. S4) . Glycolipids GL2 and GL3 from P. luteolum CGMCC 1.10267 T and P. halotolerans CGMCC 1.7962 T , respectively, distinguished them from strain B2
T . And four unidentified lipids (L1, 8, 9 and 11) could distinguish strain B2
T from all effectively published species in the genus Pelagibacterium. The predominant quinone in strain B2
T was ubiquinone 10 (Q-10, 90.34 %); minor Q-9 (3.67 %) and Q-8 (5.99 %) were also detected (Fig. S5 ). This quinone type was similar to that of P. halotolerans CGMCC 1.7962 T (Q-10, 86.84 %; Q-9, 4.73 %; Q-8, 8.43 %). T =KCTC 52551 T ), was isolated from the culture broth of Picochlorum sp.122, Guangzhou, China. The genomic DNA G+C content of the type strain is 58.6 mol%.
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